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This study empirically investigates if international trade has an impact on
aggregate unemployment in the presence of labour market institutions. Using
data for twenty OECD countries for the years 1961-2008, this study ￿nds that
an increase in trade leads to higher aggregate unemployment as it interacts
with rigid labour market institutions, whereas it may reduce aggregate unem-
ployment if the labour market is characterised by ￿ exibility. In a country with
the average degree of the labour market rigidities, an increase in trade has no
signi￿cant e⁄ect on unemployment rates.
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1 Introduction
The e⁄ects of globalisation have received great attention in economic research. In
the last two decades, economists have studied how increases in trade, foreign direct
investments, and immigration can a⁄ect labour market outcomes such as income dis-
tribution and unemployment. The theoretical models and the empirical investigations
in these topics are so voluminous that frequent literature surveys are required to grasp
the updated research ￿ndings.
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1One of the very recent questions in focus is whether, and if so how, the impact of
trade on labour market outcomes depends on labour market institutions. Krugman
(1995) acknowledges that trade seems to have reduced the relative wage of low-skilled
workers in the United States and the United Kingdom, whereas in most European
countries, trade seems to have resulted in higher unemployment. Di⁄erences in labour
market institutions are emphasized as one of the main factors for the divergent e⁄ects
of trade in these countries.
The aim of this study is to empirically investigate the link between trade and ag-
gregate unemployment in the presence of labour market institutions. First, I analyse
whether international trade has any direct e⁄ect on aggregate unemployment. Sec-
ond, I explore how the interaction between trade and labour market institutions may
a⁄ect the unemployment rate. The analysis is based on cross-country panel data
for twenty OECD countries from the 1960s to the 2000s. In general, cross-country
data analyses may involve some weakness. Nevertheless, it is a plausible method for
empirically identifying the general equilibrium evidence of how international trade is
related to the level of aggregate unemployment, especially when one wants to take
di⁄erences of labour market institutions across countries into consideration.
Besides looking at the e⁄ects of total trade and total imports, I also investi-
gate whether the imports from low-income economies will have any distinctive ef-
fects on the aggregate unemployment rate as compared to imports from high-income
economies. Since the size of trade is likely to be endogenous, I use a set of constructed
import and export variables, respectively, as instruments for the trade variables.
The following is found in this study. First, when the interaction between trade
and labour market institutions is accounted for, trade is likely to lead to an increase
(decrease) in aggregate unemployment in countries with relatively rigid (￿ exible)
labour market institutions. Second, as only the direct e⁄ect of trade is considered,
2an increase in imports from high-income economies leads to higher unemployment,
while total trade, total imports, or imports from low-income economies tend to have
no signi￿cant e⁄ect on the unemployment rate. The result of the direct e⁄ect of trade
on the unemployment rate should, nevertheless, be considered with caution, since the
model with only the direct e⁄ect of trade can be misspeci￿ed.
In general, previous empirical studies have found that the employment e⁄ects of
trade in OECD countries are weak or their magnitudes are small. Just to name
a few studies, Wacziarg and Wallack (2004), who used data for the manufacturing
sector, found that no data support the hypothesis that trade liberalisation leads to
intersectoral labour shifts. Similarly, Dewatripont, Sapir and Sekkat (1999) found no
signi￿cant hardship from LDC import penetration in terms of long-term unemploy-
ment at the individual or sectoral level in four European countries. Revenga (1997)
concludes that there is no reduction in overall ￿rm-level employment due to a reduc-
tion in the tari⁄ level. Papageorgiou, Michaely and Choksi (1991) acknowledge from
the nineteen case studies of trade liberalisation episodes that there are no signi￿cantly
large employment e⁄ects following trade liberalisation.
Studies that analyse the impact of trade on aggregate unemployment are scarce,
however. Moreover, the previous studies in the trade literature often neglect the
importance of labour market institutions for understanding the impact of trade on
labour market outcomes. This is surprising, since di⁄erences in labour market insti-
tutions are known to be one of the important factors in explaining unemployment.
Dutt et al. (2009) analyse the e⁄ect of trade policies on the aggregate unemploy-
ment rate in a heterogeneous group of countries. They ￿nd robust evidence that open
trade policies lead to lower unemployment. In contrast to their work, the present pa-
per concentrates on twenty relatively homogenous OECD countries. This makes it
more suitable for comparing the extent of labour market institutions, and improves
3the analysis by having panel data over 40 years, which can control for unobservable
heterogeneity among countries. In addition, Dutt et al. (2009) account for the extent
to which labour market institutions, i.e. employment law index, only serve as a con-
trol, while the current paper focuses on the role of di⁄erent labour market institutions
as it interacts with trade in explaining aggregate unemployment.
The working paper by Boulhol (2008) shares a similar spirit as the present study.
He also stresses the importance of labour market institutions when it comes to the ef-
fect of trade on unemployment. As is done in the present study, Boulhol accounts for
the interaction between labour market institutions and trade. However, the present
paper also investigates if the e⁄ects of trade on aggregate unemployment are di⁄erent
across types of trading partners by separating imports from low-income economies
from imports from high-income economies. Moreover, this paper uses trade instru-
ments to alleviate the potential endogeneity problems of the trade variables.
The paper is organised as follows. In the next section, I provide the theoreti-
cal backgrounds for the study. Section 3 presents the econometric model and the
data. Section 4 discusses the baseline estimation results. In section 5, I discuss the
robustness of the ￿ndings. Section 6 concludes the paper.
2 Theoretical Background
The ￿rst part of this section presents previous theoretical studies that have explored
the direct e⁄ect of trade on unemployment. The second part presents the theoretical
studies that have analysed how trade may a⁄ect unemployment through the interac-
tion with labour market institutions.
42.1 Trade and Unemployment
There is a number of theoretical models that analyse the e⁄ect of trade on aggregate
unemployment. However, there is no consensus on whether an increase in trade will
lead to a higher or lower aggregate unemployment rate. The general intuition for
the negative association between trade and unemployment is that trade improves the
economy-wide value of the marginal product of labour. Dutt et al. (2009) argue
that trade openness, which improves aggregate labour productivity, will reduce un-
employment as it leads to more job creation and job search. Similarly, based on their
search-unemployment model with heterogeneous ￿rms, Felbermayr et al. (2011) also
argue that trade liberalization reduces unemployment as long as it improves aggre-
gate productivity. This happens through crowding-out of the least productive ￿rms
and labour reallocation into more productive ￿rms. Matusz (1996) also agrees with
the fact that trade may improve economy-wide productivity and thereby reduce the
unemployment rate. The reason is that trade results in a greater division of labour
due to an increase in the variety of available intermediates.
In contrast, Helpman and Itskhoki (2010) argue that lower trade barriers can lead
to an increase in unemployment. This follows as reduced trade barriers improve the
pro￿tability of exporting ￿rms, thus leading to an expansion of the trading sector.
Unemployment will increase when workers reallocate towards the exporting sector,
if this sector is to a larger extent characterized by labour market frictions. Janiak
(2006) also shows that higher trade exposure is associated with a higher level of
equilibrium unemployment. The reason is that job destruction by the exit of small
low-productivity ￿rms exceeds job creation by large high-productivity ￿rms as large
￿rms will extract higher rents by limiting the amount of job creation.
There are also theoretical studies that conclude that the e⁄ect of trade on ag-
5gregate unemployment is ambiguous. Sener (2001) and Moore and Ranjan (2005)
argue that trade liberalization leads to an increase in the unemployment of unskilled
workers, but has theoretically ambiguous e⁄ects on aggregate unemployment. The
former study argues that trade liberalization increases the pro￿tability of innovation
activity by raising the pro￿t margin of the exporting ￿rms. Consequently, more ￿rms
will be engaged in R&D and there is an increase in the demand for skilled labour.
On the other hand, the higher frequency of innovations increases the turnover rate
of unskilled workers by speeding up the creative destruction process, and increases
the frictional unemployment rate of unskilled workers. Hence, the e⁄ect of trade lib-
eralization on the aggregate unemployment rate is ambiguous. For similar reasons,
Moore and Ranjan (2005) argue that aggregate unemployment is likely to decrease
in a skilled-labour abundant country and increase in an unskilled-labour abundant
country.
2.2 Interaction between Trade and Labour Market Institu-
tions and Unemployment
Besides the direct e⁄ect of trade on aggregate unemployment, this paper explores how
so-called rigidities imposed by labour market institutions can contribute to this e⁄ect.
One of the earliest theoretical studies that analyses how the interaction between
trade and labour market institutions can a⁄ect unemployment is Davis (1998). He
argues that the opening of international trade can raise European unemployment
signi￿cantly due to Europe￿ s commitment to maintain the minimum wage. Based on
the stylized model of minimum wage Europe and ￿ exible wage U.S., he argues that
the product price, which re￿ ects the European minimum wage, de￿nes the world
6trade price.1 As trade commences, the U.S. wage level will gradually increase to the
European wage level, while the U.S. can maintain the zero unemployment rate due
to their ￿ exible wage. He acknowledges that Europe, in fact, bears all the costs of
a trade shock such as a sudden increase in imports from developing countries in the
form of unemployment, while the U.S. labour market is fully insulated as a result of
the European rigidity.
Boulhol (2008) shows that Davis￿(1998) main idea can be generalized to a broader
set of labour market institutions than just minimum wage setting. Labour market
institutions, such as minimum wages, unemployment bene￿ts, union density, employ-
ment protection legislation, etc. can be viewed as devices to push up the wage costs at
the lower end of the wage distribution. Labour market institutions a⁄ect the cost of
labour and thus, relative factor and good prices. Therefore, imports from low-income
economies are potentially expected to be more likely to lead to higher unemployment.
Moore and Ranjan (2005) argue that an economy with a greater degree of labour
market rigidity will experience a greater quantitative e⁄ect of globalisation on unem-
ployment. Thus, these studies argue that labour market institutions may amplify the
increase in unemployment as a consequence of more trade.2
In contrast, Helpman and Itskhoki (2010) show that lower trade barriers can
increase unemployment in the country with the relatively more ￿ exible labour market,
but potentially reduce unemployment in the country with the relatively more ￿ exible
labour market. Unemployment increases in the more ￿ exible country as workers are
reallocated towards the expanding sector where labour market frictions are assumed
to be higher. This may also be the case for a country with a more rigid labour
1This holds as long as Europe is not completely driven out of the industry that uses the low-skilled
worker whose wage is bound by the minimum wage.
2Moore and Ranjan (2005) de￿ne labour market rigidity as any factor that tends to increase the
reservation utility of workers.
7market. However, if a country has a very rigid labour market, the trading sector in
this country will start to contract, instead of expand, as trade increases. This leads
to a lower unemployment rate in the country with the rigid labour market as workers
are reallocated towards the non-trading sector which is assumed to have no labour
market frictions.
The empirical evidence that depicts how the interaction between trade and labour
market institutions a⁄ects aggregate unemployment is limited. The only exception
is Boulhol (2008).3 His empirical investigation ￿nds evidence for the interactions
between increases in bilateral trade and relative labour market institutions having
raised aggregate unemployment rates. He argues that Canada, where labour market
institutions are fairly ￿ exible in absolute terms, can be negatively a⁄ected because its
main trading partner, the U.S., is even less regulated. Germany, whose labour market
is highly regulated in absolute terms, tends to be moderately a⁄ected by trade, since
its major trading partners, i.e. other European countries, are even more regulated.
3 Empirical Setup and Data
3.1 Empirical Setup
The aim of this study is to identify the e⁄ects of trade on the aggregate unemployment
rate in the presence of labour market institutions. First, I test if the size of trade
is directly correlated with the unemployment rate. Second, I test if the interaction
between trade and the degree of labour market institution is signi￿cantly associated
with the unemployment rate. The baseline econometric model of the reduced-form
unemployment rate includes the explanatory variable that is related to the extent of
3For empirical studies that analyse how the interaction between shocks and institutions can a⁄ect
unemployment, see inter alia the in￿ uential study by Blanchard and Wolfers (2000).
8international trade, labour market institutions and macroeconomic controls. Since a
measure of labour market institutions may covary with other institutions within a
country, this study analyses various institutions separately.
Equation (1) is the econometric speci￿cation for the unemployment rate to identify
the direct e⁄ect of trade.






it) + ci + ￿t + uit, (1)
where i and t denote country and time, respectively. The dependent variable U is
the standardized aggregate unemployment rate. The explanatory variable, trade,
is the size of total trade, total imports, imports from low-income and high-income
economies as ratios of GDP, which are used alternately. (LMIit ￿ LMI) denotes
the centred measure of the labour market institutions, i.e. stringency of employment
protection, generosity of unemployment bene￿ts, the power of trade unions, and the
degree of coordination in the wage bargaining process, where LMI is the sample
mean of labour market institutions across countries and over time. control are the
control variables, i.e. the population aged between 15 and 64 as a share of the total
population and GDP per capita. ci and ￿t denote country- and time-￿xed e⁄ects,
respectively, and uit is an error term. This study will test if a, the coe¢ cient of the
direct e⁄ect of trade on the unemployment rate, di⁄ers signi￿cantly from zero.
Equation (2) analyses the e⁄ect of the interaction between trade and labour mar-
ket institutions on the unemployment rate. The interaction term is de￿ned as the
product of the trade variable and the centred labour market institution variable.







it) + ci + ￿t + uit. (2)
The total e⁄ect of a marginal increase in trade on aggregate unemployment is ￿ +
￿(LMIit ￿ LMI). Thus, whether trade actually increases or decreases aggregate
unemployment does not only depend on the signs of the coe¢ cient estimates ￿ and
￿, but also on whether the country￿ s labour market institution is relatively rigid or
￿ exible. The coe¢ cient on the trade variable ￿ is the so-called "constituent" e⁄ect
of trade and can be interpreted as the marginal unemployment e⁄ect of trade, when
the labour market institution is at its sample mean. The coe¢ cient on the product
term ￿ depicts the extent of the additional e⁄ect of trade on aggregate unemployment
depending on the extent of the country￿ s labour market institution.
The current study will investigate whether the total e⁄ect of trade on aggregate
unemployment di⁄ers signi￿cantly from zero by identifying the signs of the constituent
e⁄ect ￿ and the interaction e⁄ect ￿ of trade. A positive ￿ implies that an increase in
international trade gives rise to higher unemployment in the relatively rigid labour
market country, whereas an increase in trade will reduce unemployment in the rel-
atively ￿ exible country. The combinations of a positive ￿ and a negative ￿, or of a
negative ￿ and a positive ￿; imply that rigidities in the labour market may mitigate
the e⁄ect of trade on aggregate unemployment. Then, Davis￿(1998) theoretical model
indicates the positive sign on the interaction term ￿, where an increase in trade is
expected to raise unemployment in the country that is committed to the minimum
wage. In contrast, Helpman and Itskhoki (2010) argue for the negative sign on the in-
teraction term ￿, implying that trade leads to higher unemployment in the relatively
10￿ exible country, but to lower unemployment in the relatively rigid country.
3.2 Data
This section discusses the data.4 In the baseline regressions, I analyse to which
extent an increase in international trade a⁄ects the aggregate unemployment rate
using the cross-country panel data of twenty OECD countries over the period 1961-
2008.5 The annual data are arranged to ￿ve-year averages.6 Using ￿ve-year averages
of the data helps us smooth out short-term ￿ uctuations and highlight the long-term
development of the variables, in which this study is interested. Moreover, it can
reduce some measurement error that might be problematic for the indices of labour
market institutions and other proxies. The data are analysed by the ￿xed-e⁄ects
model. Besides twenty country dummies, I use three additional dummies for ￿xed
e⁄ects of Finland, Germany, and Sweden since 1991.7
The dependent variable is the standardised aggregate unemployment rate, which
is unemployed workers as a share of the civilian labour force of the age group 15-64.
Figure 1 shows the development of the unemployment rate of selected countries over
the last ￿fty years. The U.S. had the highest unemployment rate from the second
half of the 1950s until the end of the 1970s. After that, the unemployment rates of
the U.K. and the European countries surged to above 8%. Since the early 2000s, the
average unemployment rates tend to converge to between 4% and 7%.
4Detailed information and the source of the data are found in Appendix B.
5The twenty OECD countries are Australia, Austria, Belgium, Canada, Denmark, Finland,
France, Germany, Ireland, Italy, Japan, Netherlands, Norway, New Zealand, Portugal, Spain, Swe-
den, Switzerland, the United Kingdom and the United States.
6The ￿rst observation is the unweighted average of the annual data between 1961 and 1965. The
last observation is the average of the annual data between 2001 and 2007.
7This method was ￿rst used in Bassanini and Duval (2006) as a way of solving the signi￿cant
historical events such as the fall of the Soviet Union, which may have a⁄ected Finland, the uni￿cation
of Germany, and the large banking crisis in Sweden in the early 1990s. However, using twenty-three
country dummies instead of twenty does not notably change the estimates.
11The explanatory variables are a country￿ s total trade (tottrade), total imports
(totimport), imports from low-income economies (importlow) and imports from high-
income economies (importhigh), all as ratios of GDP. Total trade is found to be
negatively correlated with aggregate unemployment in the cross-sectional analysis of
55 countries by Dutt et al. (2009). However, the simple covariance matrix that is
adjusted for the panel data shows that total trade is positively correlated with the
unemployment rate; see Table 2. Small European countries such as the Netherlands
and Belgium have the largest trade as a ratio of GDP. The U.S. has the lowest, which
does not exceed 20% of its GDP except in the last decade; see Figure 2. Apart from
a few exceptions, total trade as a ratio of GDP has been increasing over time for all
countries. Figure 6, a simple scatter graph, depicts a positive relation between the
total trade ratio and the unemployment rate.
The development of total imports closely follows total trade due to the balanced
trade in most OECD countries; see Table 2 and Figure 3. The data of imports
from low- and high-income economies, respectively, come from the COMTRADE
database and cover the years 1962 to 2000. The low-income economies are de￿ned as
all countries except the OECD and the OPEC member countries. The high-income
economies are de￿ned as the OECD countries. The largest proportion of total imports
is imports from high-income economies; see Figure 4 and Figure 5. In the average
European countries, only between 6% and 10% of total imports are from the low-
income economies. Imports from low-income economies in the U.S. and Japan are
even smaller such that they hardly exceed 5% of the GDP of these countries. The
U.K. has the highest proportion of imports from low-income economies since the
1960s, but it falls sharply until the mid 1980s. However, it tends to have been
increasing in most of the twenty OECD countries since the 1990s. Figures 7 and 8
are the scatter graphs between imports from low-income economies and high-income
12economies, respectively, and the aggregate unemployment rate. There is a tendency
to a positive association between these two types of trade and unemployment, though
their magnitudes are fairly small.
Nevertheless, the trade variables are likely to be endogenous. Suppose that high
unemployment makes voters support protective trade policy through increased taxes
on imported goods, which would lead to a decrease in international trade. Then,
the OLS estimates of both a direct e⁄ect and an interaction with trade would be
negatively biased. If trade is, in fact, negatively correlated with unemployment as
found by Dutt et al. (2009), the absolute size of IV-estimates on these e⁄ects would
be smaller. Furthermore, suppose that there are two countries that are identical in all
aspects except that one country has extensive labour market institutions that protect
workers in case of job loss and the other has no labour market institutions that provide
security during unemployed. In this case, the voters in the country with extensive
labour market institutions would have less incentives to support the protective trade
policy as compared to the counterpart with no security during unemployment. As
a result, the country with lax labour market institutions would experience a larger
decrease in trade in case of high unemployment. Estimating the interaction between
trade and labour market institution using the OLS could therefore be downward-
biased as compared to that obtained by the IV.
Hence, this study uses instrumental variables for trade. In the baseline regressions,
the export instrument (exportinstr) and the import instrument (importinstr) which
are constructed by the author are used for all four trade-related variables. The
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13and i, j, and t denote sector, country, and time, respectively. tradeit means global
exports or imports in sector i at time t. Equivalently, tradei;1962 is global exports
or imports in sector i at the base year, 1962.8 (trade shareij;1962) is sector i￿ s share
of total exports or imports in country j at the base year. The instruments are
based on the idea that no single country is su¢ ciently large to have a substantial
impact on global country trends. Moreover, the changes in transportation costs or
trade liberalization a⁄ect each sector di⁄erently. Thus, the extent of how a country
is a⁄ected by globalisation does not only depend on to what extent each sector is
a⁄ected by globalisation, but also on what a country￿ s trade consists of. These
constructed variables are proper instruments, since the impact of the development
of transportation method or globalisation on each sector can hardly be argued to be
correlated with aggregate unemployment, but it may be strongly associated with the
volume of total trade, total imports, or imports from low- and high-income economies,
respectively.
The R.H.S. variables that measure the structure of labour market institutions
(LMI) are the stringency of employment protection (epl), generosity unemployment
bene￿ts (brr), unionisation rate (udnet) and coordination/centralisation in wage bar-
gaining (cow). The stringency of employment protection is the employment protec-
tion legislation index by OECD with the range [0, 2] increasing with strictness. The
generosity of the unemployment insurance system is captured by the unemployment
bene￿t replacement rates by OECD. This institution is known to a⁄ect the supply
of labour by in￿ uencing the reservation wages of the unemployed. The unionisation
rate of labour markets is given as the net union density rate constructed by OECD
and extended by Visser (2006). The structure of collective wage bargaining is given
as the bargaining coordination index with a range [1,3] increasing with the strength
8The sectoral COMTRADE data start in the year 1962.
14of coordination. To reduce the potential endogeneity problem of these institutions,
each labour market institution of the interaction term is instrumented by the initial
value of the respective labour market institution, LMI60.9
Finally, the macroeconomic control variables are GDP per capita and the working
age population rate. GDP per capita is a measure of the level of economic develop-
ment and controls for the e⁄ect of the business cycle. Fagerberg et al. (1997) argue
that regions with a low level of GDP per capita tend to have higher unemployment.
The working age population rate is measured as the size of the population at ages 15-
64 as a share of the total population. Japan has the highest working age population
rate over all periods. Table 1 provides the summary statistics of all variables.
4 Results
4.1 Baseline Estimation Results
This section discusses the baseline regression results.10 The e⁄ects of trade on unem-
ployment with di⁄erent labour market institutions are presented in separate tables;
see Tables 3-6. In each table, the e⁄ects of four trade variables are presented. In
the ￿rst four columns, trade is measured as total trade and total imports relative to
GDP. In the last four columns, imports from low-income economies and high-income
economies, respectively, are considered. Column (1) is the estimates of the baseline
speci￿cation (1) where only the direct e⁄ect of trade and the control variables are in-
cluded. Column (2) presents the estimates of the baseline speci￿cation (2) where the
interaction e⁄ect is also involved. The results are estimated by the IV-method where
9The endogeneity of labour market institutions is extensively discussed in several studies, i.e.
Agell (2002) and Saint-Paul (1996).
10The baseline equations are estimated by the ￿xed-e⁄ects model, where the country-￿xed e⁄ect
ci is allowed to be correlated with other regressors, which commonly occurs in this type of studies.
15the trade variables are instrumented by the constructed export/import instrument.
The interaction between the trade variables and labour market institutions is instru-
mented by the product of the constructed instruments and the initial values of the
respective labour market variable. The OLS estimates of two baseline speci￿cations
are presented in columns (1) and (2) in Table 8 in Appendix A and Table A1-Table
A3 in the separate appendix as part of the sensitivity analysis.
Table 3 presents the baseline IV-estimations that show how trade may a⁄ect the
aggregate unemployment rate when the strictness of employment protection legisla-
tion is involved. High values on the F-statistics of the ￿rst-stage regressions and the
Hansen￿ s J-statistics with high P-values indicate that the constructed instruments,
exportinstr and importinstr, are proper.11
Imports from high-income economies are signi￿cantly positive, when only the
direct e⁄ect of trade is considered as in the baseline equation (1). It implies that as
imports from high-income economies as a ratio of GDP increase by one percentage
point, the aggregate unemployment rate will increase by about 0.6 of a percentage
point. As speci￿cation (2) is considered, the estimate of the interaction term is
highly signi￿cant and positive for all trade variables. It indicates that the size of
the trade e⁄ect on unemployment increases when a country￿ s employment protection
is more strict. However, none of the constituent e⁄ects of the trade variables are
signi￿cantly di⁄erent from 0 in this speci￿cation. Trade may not have any signi￿cant
impact on aggregate unemployment if the country￿ s employment protection is on the
average. Trade is likely to raise (reduce) unemployment as the country￿ s employment
protection is relatively more stringent (lax). The magnitude of the trade e⁄ect is the
largest when imports from low-income economies are used, implying that an increase
11One exception where the ￿rst-stage F-statistic does not exceed the critical value 10 is when
imports from low-income economies are used in column (1).
16in imports from low-income economies as a ratio of GDP by one percentage point
will increase the unemployment rate by 3.3 percentage points for the country for
which the centred employment protection index is 1. For example, for Portugal in
the years 1981-85 (centred epl￿0.76), an increase in its imports from low-income
countries as a ratio of GDP by one percentage point raises the unemployment rate
by approximately 2.5 percentage points, while that for the U.S. in the most recent
years (centred epl￿ ￿0.57) can reduce the unemployment rate by approximately 1.9
percentage points. The magnitude of the IV-estimates is larger than that of the
OLS-estimates, which will be further discussed in the next section.
Table 4 shows the baseline IV-estimation results when the generosity of the unem-
ployment bene￿t is involved. The estimate on imports from high-income economies
is signi￿cantly positive in column (1) as only the direct e⁄ect of trade is introduced.
This implies that, on average, an increase in imports from high-income economies as a
ratio of GDP by one unit raises the unemployment rate by 0.4 percentage points. As
speci￿cation (2) is considered, the interaction terms between the trade variables and
the unemployment bene￿t continue to be signi￿cantly positive except when imports
from low-income economies are included. The estimate on the interaction term in the
last column 0.018 implies that an increase in imports from OECD countries by one
percentage point can reduce the unemployment rate by approximately 0.43 percent-
age points for a country like Portugal, where the unemployment bene￿t index is the
lowest. For Denmark, whose unemployment bene￿t is the highest, in the second half
of the 1990s an increase in imports from OECD countries by one percentage point
can raise the unemployment rate by about 0.67 percentage points.
When the strength of trade unions is used as a measure of labour market rigidity,
the pattern continues for fewer trade variables; see Table 5. As speci￿cation (1)
is tested, the direct e⁄ect of imports from high-income economies is still positive.
17When the interaction term is included, the direct e⁄ect of imports from low-income
economies is signi￿cantly positive. Increasing imports from low-income economies in
a country with relatively strong trade unions can raise the unemployment rate.
When the degree of centralisation in the wage bargaining process is considered in
Table 6, the signs of the estimates are consistent with the previous estimates, but
the level of signi￿cance increases. In the speci￿cation that includes the interaction
term, the estimates of total trade as well as imports from high-income economies are
positive at the 10% signi￿cance level.
Throughout the baseline regressions, GDP per capita is negatively associated
with unemployment. This shows the business cycle e⁄ect, which implies that more
a› uent countries or periods tend to have lower unemployment. Meanwhile, the share
of the working age population does not explain much of the variation in the aggregate
unemployment rate.
The results from the baseline models estimation can be summarised as follows.
First, when only the direct e⁄ect of trade is speci￿ed, imports from high-income
economies are likely to increase aggregate unemployment, while imports from low-
income economies show the opposite direction in a few regressions. This ￿nding is in
line with that of Dutt et al. (2009). However, the signi￿cant interaction terms indicate
that the model with only the direct e⁄ect of trade may have been misspeci￿ed.
Second, when both the constituent e⁄ect and the interaction e⁄ect of trade are
modelled in speci￿cation (2), there is clear evidence that an increase in trade is likely
to lead to higher (lower) aggregate unemployment as it interacts with relatively rigid
(￿ exible) labour market institutions. This ￿nding roughly con￿rms Davis￿(1998)
theory that unemployment in the rigid north country is likely to increase as it trades
with the southern or the northern counterpart. The pattern is most signi￿cant when
employment protection is involved followed by the generosity of the unemployment
18bene￿t. The constituent e⁄ects of trade are mostly insigni￿cant, which implies that
for a country with the average labour market institution, trade has no e⁄ect on the
unemployment rate. Table 7 summarizes how trade may a⁄ect the unemployment
rate depending on a country￿ s labour market institutions.
In addition, the size of the e⁄ect of imports from low-income economies in in-
creasing unemployment rates when interacted with each labour market institution is
larger than that of imports from high-income economies. This is due to the fact that
labour market institutions tend to raise the wage costs at the lower end of the wage
distribution and therefore a⁄ect the labour demand of low-skilled workers who are
readily replaced by imports from low-income economies.
Finally, the signi￿cant interaction terms indicate that the baseline equation (2) is
more properly speci￿ed than equation (1). The estimates obtained by the baseline
speci￿cation (1) can thus be biased. Hence, the empirical evidence in Dutt et al.
(2009), where only the direct e⁄ect of trade or trade policy is considered, might su⁄er
from the bias of the omitted interaction variable.12 In contrast with Boulhol (2008),
the current study includes the constituent e⁄ect of trade, even though it turns out to
be insigni￿cant in most of the equations.13
4.2 Simulation of the Baseline Results
This section presents simulations illustrating how the aggregate unemployment rate
changes as the volume of imports from low-income economies varies in di⁄erent coun-
tries. It is particularly interesting to look at this, since there has been a dramatic
12However, including the interaction between trade and the structure of labour market institutions
for a larger set of countries might be di¢ cult since the panel data of labour market institutions for
non-OECD countries are hard to obtain.
13Although most of the estimates on the trade variables are insigni￿cant, these terms should
be included, since the insigni￿cance, in fact, only means that the e⁄ect of trade on aggregate
unemployment is likely to be zero when the labour market institution is on its sample average.
Besides, it is a better strategy than excluding a potentially important variable.
19increase in imports from low-income economies, especially from China, in the two
recent decades. According to the CRS report, China is the second largest source
of U.S. imports of merchandise ($243 billion in 2005) after Canada ($287 billion).
Moreover, China runs a trade surplus with the world￿ s three major economics cen-
tres, the U.S., the EU-15 and Japan (Lum and Nanto, 2007). To identify how the
trade e⁄ect on unemployment is a⁄ected by the structure of labour market institu-
tions, the unemployment rate of three countries with a fairly di⁄erent stringency of
employment protection (EPL) for the years 1991-1995 is simulated; the U.S with
the lowest epl-index, Sweden with the sixth highest epl-index and the unweighted
average of Portugal, Italy, and Spain (IPS), whose epl-indices are the highest among
the twenty countries. Except for a variation in the size of imports from low-income
economies as a ratio of GDP around the actual value, all other variables are the same
as what is found in the original data.
Figure 9 presents the simulated unemployment rates with a 95% prediction in-
terval for the U.S. The actual size of imports from low-income economies is 3.15%
of its GDP in the years 1991-1995 and the unemployment rate is about 6.6%. As
the U.S. imports from low-income economies increase from the actual level to 3.5%
of the U.S. GDP, the unemployment rate decreases from 6.59% to 5.46%. Figure 10
shows the simulated unemployment rates of Sweden where employment protection is
relatively stringent in the same period. When its imports from low-income economies
increase from the actual level of 2.46% to 4%, the unemployment rate is predicted
to decrease from 7.52% to 7.36%. Finally, Figure 11 shows the simulated unemploy-
ment rates of the hypothetical country (IPS), which is the unweighted average of
Italy, Portugal, and Spain, where the epl-indices are the highest. The slope of the
graph is positive indicating that an increase in imports from low-income economies
leads to a higher unemployment rate. In particular, as its imports from low-income
20economies increase from the actual value of 2.74% to 3.25%, the unemployment rate
is predicted to increase from 12.5% to 13.06%.
This simulation exercise points out the baseline ￿ndings from the empirical analy-
sis in the previous section. Countries with high stringency in employment protection
can experience a surge of unemployment rates as there is an increase in imports from
low-income economies such as China. In contrast, a country with low employment
protection such as the U.S. may instead experience a decrease in the unemployment
rates. In countries with moderate employment protection, the magnitude of the e⁄ect
of imports from low-income countries might be fairly small.
5 Sensitivity Analysis
This section presents the sensitivity analysis. To check the robustness of the baseline
estimation results, di⁄erent speci￿cations of the unemployment equations (1) and (2)
and choice of the data are tested. Table 8 presents the sensitivity analysis when the
stringency of employment protection is involved. Tables A1-A3, which are available
in the separate appendix, contain the sensitivity analysis results when the measures
of generosity of unemployment bene￿t, strength of trade unions, and centralisation in
wage bargaining are included. In part A of each table, trade is measured as the sum
of imports and exports, in part B, the size of total imports is included, in part C and
part D, respectively, the size of imports from low-income and high-income economies,
respectively, is included.
Columns (1) and (2) in part A in Table 8 are the OLS estimates of baseline
equations (1) and (2). The interaction between total trade and employment protection
is still highly signi￿cant and positive. The size of the trade e⁄ect by OLS is about
half of that by the IV-estimation. This implies that the OLS estimates of the e⁄ect of
21trade on unemployment are likely to be negatively biased which, in turn, reveals that
unemployment and trade are, in fact, negatively correlated. In columns (3) and (4), an
additional set of instruments, international transport cost, is introduced besides the
constructed export/import instrument for the trade variable.14 Since these additional
instruments are only available over the period 1973-2005, the observations of the 1960s
are dropped. The ￿rst-stage F-statistics as well as the Hansen J-statistics imply that
these two sets of the instruments are proper. The interaction term is still positive
in the high con￿dence level. In contrast with the baseline estimates, the coe¢ cient
estimates on employment protection became signi￿cantly negative, which indicates
that the stringent employment protection leads to a lower aggregate unemployment
rate. However, this change is due to the fact that the observations in the 1960s are
excluded rather than to an inclusion of the additional set of instruments.
When the highly signi￿cant control variable, GDP per capita, is excluded from
the baseline IV-regression with the interaction term in column (5), the interaction
between total trade and employment protection is still highly positive. Employment
protection is once more negatively correlated with aggregate unemployment. This
indicates that the baseline results do not depend on the e⁄ect of the business cycle
on unemployment rates. Moreover, the signi￿cance of the interaction term is robust to
dropping the observations of Portugal and Spain, which have some missing values in
the 1960s and the 1970s due to the political turbulence. This implies that the positive
interaction e⁄ect does not seriously depend on a few outliers or missing observations;
see column (6) in Table 8.
Part B in Table 8 presents the sensitivity analysis results when the size of total
imports and the stringency of employment protection are used. The baseline IV-
14The international transport costs are the country- and time-speci￿c international transport costs
of three methods of transportation, road (tr1), maritime (tr2) and air (tr3), which are estimated by
Golub and Tomasik (2008).
22estimation showed that the interaction with employment protection is signi￿cantly
positive in the highest level of con￿dence. The OLS estimation of the baseline models
suggests the same direction but the magnitude is now smaller; see column (2), Part B,
Table 8. The negative biasedness of the OLS estimates suggests that unemployment
rates and total imports are likely to be negatively correlated. When the additional
set of the instruments is introduced, the interaction e⁄ect is still signi￿cantly posi-
tive. In addition, the estimates on employment protection also become signi￿cant,
which implies that strict employment protection is associated with a lower level of
unemployment; see columns (3) and (4), Part B, Table 8. The interaction term is
robust to dropping the highly signi￿cant control variable, GDP per capita, in column
(5) and dropping the observations of Portugal and Spain in column (6).
Parts C and D in Table 8 present the equivalent sensitivity analysis results when
the size of imports from low- and high-income economies, respectively, is used as
the trade variable. The e⁄ect of the interaction between imports from low-income
economies and employment protection is robust throughout the tests. The interaction
between imports from high-income economies and employment protection is robust
to the omission of the control variable, GDP per capita, and the elimination of the
observations of Portugal and Spain; see columns (5) and (6), Part D, Table 8.
The sensitivity analysis suggests the following. First, the interaction between the
trade variable and employment protection is highly robust. The positive interaction
e⁄ect implies that an increase in trade in the country with relatively strict employ-
ment protection leads to an increase in unemployment. Second, the positive direct
e⁄ect of imports from high-income economies is fragile. However, most of the esti-
mates indicate that trade is associated with lower unemployment with the exception
of when imports from high-income economies are involved. In addition, the OLS
estimates are downward biased as compared to the baseline IV-estimates. This is
23evidence that the unemployment rate and the trade variables are, in fact, likely to be
negatively associated. Finally, these implications are the strongest when the strin-
gency of employment protection is involved as compared to other measures of labour
market institutions. In summary, there is substantially robust evidence that trade is
likely to raise (reduce) unemployment as it interacts with relatively extensive (lax)
labour market institutions.
6 Conclusion
This study begins with the popular belief that globalisation and increasing interna-
tional trade with the developing economies in particular may have a negative impact
on the labour market in developed countries. Although this question has been ex-
plored in several studies using the data of di⁄erent categories of labour, industry, or
sector, few studies have been made to analyse the impact of trade on aggregate un-
employment. The purpose of this study is to provide empirical evidence of whether
international trade has any signi￿cant impact on aggregate unemployment in the
presence of labour market institutions. Using data for twenty OECD countries and
the years 1961-2008, this paper investigates two hypotheses; that trade has a direct
e⁄ect on the aggregate unemployment rate and that trade in interaction with labour
market institutions has an e⁄ect on aggregate unemployment. The size of total trade,
total imports and imports from low- and high-income economies, respectively, as ra-
tios of GDP are alternately used as the explanatory variables. Since these trade
variables are likely to be endogenous, this study employed a set of constructed export
and import instruments, respectively.
In contrast with the popular belief about job robbing, this study found that only
imports from high-income economies are likely to increase aggregate unemployment,
24when the direct e⁄ect of trade is considered. However, there is no clear evidence that
other trade variables such as total trade, total imports, or imports from low-income
economies have any signi￿cant e⁄ect on unemployment. When the interaction be-
tween the trade variables and di⁄erent labour market institutions, which is likely to
be more correct, is speci￿ed, there is substantially robust evidence that the role of
the country￿ s labour market institution is important for identifying the e⁄ect of trade
on unemployment. In particular, an increase in trade leads to high (low) aggregate
unemployment as it interacts with relatively rigid (￿ exible) employment protection,
generous unemployment bene￿ts, strong unions, as well as centralised wage bargain-
ing.
Given the limitation of the labour market institution indices and the macroeco-
nomic data, the ￿ndings in this study are a mere description of the pattern for how
the size of international trade can be related to aggregate unemployment in the pres-
ence of di⁄erent labour market institutions. Moreover, another issue of endogeneity
in labour market institutions remains. In particular, Agell (2002) and Kim (2006)
argued that a country￿ s exposure to an international shock is closely related to how
extensive the country￿ s labour market institutions become. The current study at-
tempted to alleviate the potential endogeneity of labour market institutions by using
the initial value of the institutions. However, identifying how international trade,
labour market institutions, and unemployment are intercorrelated remains a chal-
lenging topic for future study.
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Figure 4: The development of imports from low-income economies as a ratio of GDP.
Note: The low-income economies are de￿ned as all countries except the OPEC and
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Figure 5: The development of imports from high-income economies as a ratio of GDP.
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Figure 7: The scatter graph between imports from low-income economies as a ratio
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Figure 8: The scatter graph between imports from high-income economies as a ratio
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Figure 9: Simulation of an unemployment rate for the U.S. for the years 1991-1995
as imports from low-income economies vary as a ratio of GDP. The stringency of
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Figure 10: Simulation of an unemployment rate for Sweden for the years 1991-1995
as imports from low-income economies vary as a ratio of GDP. The stringency of
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Figure 11: Simulation of an unemployment rate for the average of Italy, Portugal,
and Spain (IPS) for the years 1991-1995 as imports from low-income economies vary
as a ratio of GDP. The stringency of employment protection is controlled for.
Table 1: The Summary Statistics
R.H.S. variable # Obs Mean Std. dev. Min Max
Unemployment 200 5.244 3.915 0.007 20.955
L.H.S. variables
Total trade￿ 196 58.048 29.789 9.439 166.460
Total imports￿ 195 28.998 14.277 4.295 81.294
Imports from low-income countries￿ 179 3.916 1.813 0.961 11.845
Imports from high-income countries￿ 179 18.818 11.514 1.577 75.444
Employment protection 197 0.636 0.380 0 1.394
Unemployment bene￿ts 200 24.052 13.763 0 61.02
Net union density 182 41.127 18.364 8.44 85.78
Coordination in wage bargaining 180 2.150 0.607 1 3
gdp per capita 197 13.154 12.361 0.357 62.534
total population 200 36314.75 53739.43 2258.833 293273
share of population between 15-64 200 65.089 2.684 57.613 69.946
￿ as a ratio of GDP.
34Table 2: The Covariance Matrix for panel data
Correlation UNEMPLOY tottrade totimport importhigh importlow
UNEMPLOY 1 0.445￿￿￿ 0.442￿￿￿ 0.300￿￿ 0.052
tottrade 1 0.978￿￿￿ 0.578￿￿ 0.427￿￿
totimport 1 0.668￿￿￿ 0.441￿￿￿
importhigh 1 0.403￿￿￿
importlow 1
This table is the correlation coe¢ cient of the ￿xed-e⁄ects model of the panel data. Stan-
dard errors are corrected for clustering at the country level . *** and ** denote that the

















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































mostly 0 (+) (+); rigid (+)
0; average 0
(￿ ); ￿ exible (￿ )
Note: This table summarises the signs of the coe¢ cient estimates of the baseline speci￿-
cation (2). ￿it and ￿it indicate the constituent e⁄ect and the interaction e⁄ect of trade,
respectively.
@(unemploy)





























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































44Appendix B Description of Data
￿ unemploy (%): rate of aggregate unemployed as a share of the civilian labour
force. 1956-2007. Source: OECD Annual labour Force Statistics (ALFS).
￿ tottrade: sum of total exports and imports as a ratio of GDP, expressed as a
percentage. Source: World Development Index (WDI).
￿ totimport: total imports of goods and services as a ratio of GDP, expressed as
a percentage. Source: WDI.
￿ importlow: a country￿ s imports from low-income economies as a ratio of GDP,
expressed as a percentage. The low-income economies are de￿ned as all coun-
tries except the OECD and the OPEC member countries of that year. The
disaggregated bilateral import data are summed. Source: COMTRADE.
￿ importhigh: a country￿ s imports from high-income economies as a ratio of GDP,
expressed as a percentage. The high-income economies are the OECD mem-
ber countries. The disaggregated bilateral import data are summed. Source:
COMTRADE.
￿ epl: employment protection legislation data from the OECD labour market
statistics database using version 1 of the indicator. Range is [0,2] increasing with
the strictness of employment protection. Source: The CEP_OECD Institutions
data set.
￿ brr: unemployment bene￿t replacement rate data published by the OECD.
It is de￿ned as the average across the ￿rst ￿ve years of unemployment for
three family situations and two money levels and interpolated. Source: The
CEP_OECD Institutions data set.
￿ udnet (%): net union density extended by Visser. This is union membership
as a share of employment calculated using administrative and survey data from
the OECD labour market statistics database. It is extended by splicing in data
from Visser. Source: The CEP_OECD Institutions data set.
￿ cow: index of bargaining coordination with a range [1,3] taken from Ochel
(2000). It is based on the data reported in OECD (1994, 1997), Traxler and
Kittel (1999), Wallerstein (1999), Windmuller et al. (1987), and Bamber and
Lansbury (1998). It is interpolated by Nickell and Nunziata. Source: The
CEP_OECD Institutions data set.
￿ gdpc: real gross domestic product per capita in current US $, 1960-2008 Source:
World Development Index.
45￿ gdp_wdi: gross domestic product in current US $, unit, 1960-2008. Source:
World Development Index.
￿ populshare1564: population aged between 15 and 64 as a share of total popu-
lation. 1955-2007. Source: ALFS-OECD.
￿ popul: total population in thousands, 1955-2008 Source: ALFS-OECD.
46